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MIPI Driver
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2. BYERERRSM

RK7TVr—2av/—bOYUTILa—RE, TEOFHTEEERERELTLET,

+:2.1 FEHEREH

IHH

o

A&

£/ MCU

RZ/A2M

BERKRE CH)

cpus Oy (1¢) : 528MHz
EH®BAOEIOYY (Gp) : 264MHz
REANR2OvY (Bg) : 132MHz
A3 nvys 1 (Plp) : 66MHz
A3Z n0vy% 0 (PO¢) : 33MHz
QSPIO_SPCLK : 66MHz

CKIO : 132MHz

BEERE

EREE (1/0) : 3.3V
EREE (1.8/3.3VH)&F /0 (PVec_SPI) ) : 3.3V
EBRETXT (WL : 1.2v

MERRRE

e2 studio V7.3.0

Cav/ynf45

GNU Arm Embedded Toolchain 6-2017-g2-update

AVNRAZFToay (T4 F)RADEMIEERL)
Release:
-mcpu=cortex-a9 -march=armv7-a -marm
-mlittle-endian -mfloat-abi=hard -mfpu=neon -mno-unaligned-access
-Os -ffunction-sections -fdata-sections -Wunused -Wuninitialized
-Wall -Wextra -Wmissing-declarations -Wconversion -Wpointer-arith
-Wpadded -Wshadow -WIlogical-op -Waggregate-return -Wfloat-equal
-Wnull-dereference -Wmaybe-uninitialized -Wstack-usage=100
-fabi-version=0

Hardware Debug:

-mcpu=cortex-a9 -march=armv7-a -marm

-mlittle-endian -mfloat-abi=hard -mfpu=neon -mno-unaligned-access
-Og -ffunction-sections -fdata-sections -Wunused -Wuninitialized
-Wall -Wextra -Wmissing-declarations -Wconversion -Wpointer-arith
-Wpadded -Wshadow -WIlogical-op -Waggregate-return -Wfloat-equal
-Wnull-dereference -Wmaybe-uninitialized -g3 -Wstack-usage=100
-fabi-version=0
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3. /N— Ky F7irEA

3.1 {FRIRF
FERmFEHEEER 3-LITRLET,

% 3-1 FRHF—E

i F B AN | AE B—7y hiR— R
CSI_DATAOP AR CSI2TF—AL—20EHRST 1 D) HERI%T

CSI_DATAON AR CSRT—RL—2 OEBAAT+7) | ERWT

CSI_DATA1P A7 CSRT—AL—r UEBHKRST«D) | BRAGRF

CSI_DATAIN AR CSRT—AL—r UEBHRAT1T) | BERARF

CSI_CLKP AR csRyIBvIL—U( EBRST (D) | ERAWTF

CSI_CLKN AR csRyByyL—U( EBRAT1D) | ERAHF
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4. V7 bz T7ERBA

4.1 T7 A4 IVEERL
ARSANEBRIT DT 7MILER 4-LURLET,
x 41 BERIFAIL—E

T74ILE £ BA
r_mipi_api.c MIPI K354 /N API B%

MIPI ES A /30 API B zRIR L=V —RXT7AM)L
r_mipi_api.h MIPI K5 1 /N APl E&

MIPI ES 4 /3MD APIBEAED 70 2 A4 T, APILELTEZE LI/ A—
BIZDNWTCEBLI=EAYE T F7AIL

r_mipi_userdef_api.c MIPI F 54 N1 —HEREH
BYAABREZFD MIPI FSANEZBESESIAT,. 1 —FREICKET
SR ERLBRT DIV —RAT 7ML

r_mipi_user.h MIPI RS A4 /N1 —HE&
A—YEREHOTO R A TEEL. I—HBNLEREEERT 5 Y
TI74)

4.2 REEBE
ARESANDOREBEBER 4-1ITRLET,

. R_MIPI_Initialize { Power OFF J

R_Mi PI_CIose[ R_MIPI_Open

R_MIPI_CaptureSto

=4

R_MIPI_CaptureStart

A
[ Capture ]

4-1 KEEHBE
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43 HIEBRERE

ARESANNEERTDHNERICODVTUTIZREELEST, T5—a—FIZDOWTIE 4425 —a—F1 #

SRS,

(1) e_mipi_capture_mode _t

e_mipi_capture_mode_tIE7 L—LFx ¥ TF ¥ E—FEXRTIERTT,

typedef enum
{
MIPI_SINGLE_MODE = O,
MIPI_CONTINUOUS_MODE,
} e mipi_capture_mode_t;

FIEFEH £ EA
MIPI_SINGLE_MODE UL XNYTFYE—F
MIPI_CONTINUOUS_MODE EHF vy ITFrE—F

() e_mipi_inter_t

e_mipi_inter_t1&7 1« —JL FEHBEIHERTHNERTT,

typedef enum

{
MIPI_PROGRESSIVE = O,
MIPI_INTERLACE,

} e mipi_inter_t;

FEFEH £ A
MIPI_PROGRESSIVE JagLryiIdT—4
MIPI_INTERLACE A B—L—RT—4

(3) e_vin_inputformat_t

e_vin_inputformat_t (FAN T +—< v FEXRTHEERTT,

typedef enum

{
VIN_INPUT_YCBCR422_8 = 0,
VIN_INPUT_YCBCR422_8I,
VIN_INPUT_RAWS,

} e vin_inputformat_t;

U Hl:L
VIN_INPUT_YCBCR422_8 YUV(=YCbCr422 8bit)
VIN_INPUT_YCBCR422_8I uYVY
VIN_INPUT_RAWS RAW 8bit
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(4) e_vin_outputformat_t
e_vin_outputformat_t (FHA T+ —< v FERTHEETT,
typedef enum
{
VIN_OUTPUT_YCBCR422_8 = (0x00),
VIN_OUTPUT_Y8 CbhCr8 = (0x02),
VIN_OUTPUT_Y8 = (0x03),
VIN_OUTPUT_RAW8 = (0x20),
} e vin_outputformat_t;
FIEEH £ EA
VIN_OUTPUT_YCBCR422_8 YUV (=YCbCr422 8bit)
VIN_OUTPUT_Y8_CbCr8 YC 48, YCbCr422(Y 8bit, Cb/Cr 8hit ZE 1L)
VIN_OUTPUT_Y8 YC 7B, Y data(8bit)
VIN_OUTPUT_RAWS8 RAW 8bit
(5) e_vin_outputendian_t
e _vin_outputendian_t [FHEAT—F2 DI VT AT o34 TERTHNERTT,
typedef enum
{
VIN_OUUPUT_EN_LITTLE = O,
VIN_OUTPUT_EN_BIG,
} e vin_outputendian_t;
I EH £ EA
VIN_OUUPUT_EN_LITTLE DRLIVTATY
VIN_OUTPUT_EN_BIG EvSIoFaT7Y
(6) e_vin_interlace_t
e vin_interlace tId4 Y4 L—RAE—FEXRITHNERTT,
typedef enum
{
VIN_INTERLACE_ODD = O,
VIN_INTERLACE_EVEN,
VIN_INTERLACE_BOTH,
VIN_DINTERLACE,
VIN_PROGRESSIVE,
} e vin_interlace_t;
HETEH BTL]
VIN_INTERLACE_ODD FHIT4—ILEFXYTFrvE—F
VIN_INTERLACE_EVEN B I —LEXY TFYE—F
VIN_INTERLACE_BOTH BB I —ILEXY TFYE—F
VIN_ PROGRESSIVE JagLryyJ
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(7) e_vin_input_align_t

e vin_input_align_ t I EAAT+—< v kA YCbCra22 HKXDED, T—2T7 34 *A2 hERTIHIREET
ER

typedef enum

{
VIN_Y_UPPER = 0,
VIN_CB_UPPER,

} e vin_input_align_t;

FZEEH B7Li)]
VIN_Y_UPPER EHRIEY RIZY., THIEwY kI CbCr Z##4h
VIN_CB_UPPER EHIEY FIZCbCr, FHIE Y MZY T

(8) e_vin_output swap t

e_vin_output_swap_t IEEAT—2 DN XDy TERTHZEETT, HIZIE. YUYWWVERODT—4%.
UYVY BEX TRt 53HBE. VIN_.SWAP_ON 28R ELFT,

typedef enum

{
VIN_SWAP_OFF = 0,
VIN_SWAP_ON,

} e vin_output_swap_t;

B FEH £ EA

VIN_SWAP_OFF N FRTYTHY

VIN_SWAP_ON NS FRTyTiEL
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(9) e_mipi_interrupt_type t

e_mipi_interrupt_type_t [ MIPI XU VIN DE|YAAHBERERTINERTT,
typedef enum

{
MIPI_INT_LESS THAN_WC = 0x00000001,
MIPI_INT_AFIFO_OF = 0x00000002,
MIPI_INT_VD_START = 0x00000004,
MIPI_INT_VD_END = 0x00000008,
MIPI_INT_SHP_STB = 0x00000010,
MIPI_INT_FSFE = 0x00000020,
MIPI_INT_LNP_STB = 0x00000040,
MIPI_INT_CRC_ERR = 0x00000080,
MIPI_INT_HD_WC_ZERO = 0x00000100,
MIPI_INT_FRM_SEQ ERR1 = 0x00000200,
MIPI_INT_FRM_SEQ ERRO = 0x00000400,
MIPI_INT_ECC_ERR = 0x00000800,
MIPI_INT_ECC_CRCT_ERR = 0x00001000,
MIPI_INT_ULPS_START = 0x00002000,
MIPI_INT_ULPS_END = 0x00004000,
MIPI_INT_ERRSOTHS = 0x00008000,
MIPI_INT_ERRSOTSYNCHS = 0x00010000,
MIPI_INT_ERRESC = 0x00020000,
MIPI_INT_ERRCONTROL = 0x00040000,
VIN_INT_FIELD2 = 0x00100000,
VIN_INT_VSYNC_FALL = 0x00200000,
VIN_INT_VSYNC_RISE = 0x00400000,
VIN_INT_FIELD = 0x00800000,
VIN_INT_SCANLINE = 0x01000000,
VIN_INT_FRAME = 0x02000000,
VIN_INT_FIFO_OF = 0x04000000
} e _mipi_interrupt_type_ t;
RO01AN4481JJ0110 Rev.1.10 Page 10 of 34
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NEEH

B

MIPI_INT_LESS_THAN_WC

ARy hORAA—KRT—2 KN WCELY H/hELVE

ENIT5—EYRAH

MIPI_INT_AFIFO_OF

PHYMNSDHS T—A2 MM I N B ERBFIFODA —/N\T70O—

Bl YA d

MIPI_INT_VD_START

VD S5 H A DFIRE| Y AH

MIPI_INT_VD_END

VD ESHADRRT &Y AH

MIPI_INT_SHP_STB

a—bknTy FREIYAHA

MIPI_INT_FSFE

I L—LoNry RREERIYAH

MIPI_INT_LNP_STB

Ay Ty FREEYRAH

MIPI_INT_CRC_ERR

CRC T35 —&|YAH

MIPI_INT_HD_WC_ZERO

WC £0EIYaH

MIPI_INT_FRM_SEQ_ERR1

TJL—LI—H RIS —1EIYAH
(RERTIL—LI Y K7y F24E)

MIPI_INT_FRM_SEQ_ERRO

TJL—L—4 7RI Z—0EIYAH
(REGITL—LRE— N7y FRIE)

MIPI_INT_ECC_ERR

ECC T3 —%&IYiAH

MIPI_INT_ECC_CRCT_ERR

ECC1Ew FETIEEIYAH

MIPI_INT_ULPS_START

2L b5 0=/ —EREEIRE Y A H

MIPI_INT_ULPS_END

L S A—/NT—ERERTEY AR

MIPI_INT_ERRSOTHS

RHE SOT(ErXBAIR) T 5 —&| Y AH

MIPI_INT_ERRSOTSYNCHS

JERIHEA SOT(FrERR) TS5 —EIYiAH

MIPI_INT_ERRESC

IRT—FTE—FRIVbYIFT—EYRH

MIPI_INT_ERRCONTROL

PHY #lfHI T 5 —2| U A H

VIN_INT_FIELD2

74—l REIY3AH

VIN_INT_VSYNC_FALL

VSYNCIEBETY Iy IHHEYAH

VIN_INT_VSYNC_RISE

VSYNC B EARY T v ORBEEY AH

VIN_INT_FIELD

TA4—ILRRA v F U TEIYAH

VIN_INT_SCANLINE

AXv oS4 VEIYAH

VIN_INT_FRAME

TL—LETEIYRAH

VIN_INT_FIFO_OF

FIFO #—/1\7Ba—%IYAH
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4.4 I5—a—FK
RAKFSA/NDIS—a—F—E%K 4-212RLET,
x 4-2MIPI KSA/\OITS5S—a—K—&

I5—a—F fE Bk

MIPI_OK 0 EERT
HUHShz APIBBIZEEICRTLELE:

MIPI_STATUS_ERR 1 ART—3RAILS5—
A SN TULAVLEHICELT., API EHMAEUH
SnFELE

MIPI_PARAM_ERR 2 INSGA—HBIT5—
AP BESAERT BEIHICB LT, FashTLE
WS A—aEEShFE LT,

45 A—HYHRBALINTGA—A

K ESA/NTIEr_mipi_user.h’[2HEWNT, A—FHEFMICEBRRIEELRNSA—2EFEELET,
1 THEE

UTICE#ZIZEHLET, MIPID-PHY OEIEES A I VT DEMIE MIPICSI-2 DIEBEEXESHB LTS
AW

EH [} #EA
MIPI_INTERRUPT_PRIORITY 28u MIPI DEI Y ;A B E
VIN_INTERRUPT_PRIORITY 28u VIN QE| Y A EFRE
MIPI_1US_WAIT 528u lus %5
AREFEIE CPU Y O w9 =528MHz Di5E DE
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46  HIREIE
1) BARTREMN

RKESANDEBEBATMETEHY EEA, KRESA/N\DEREEHRS X7 0B Y AH 0B S IEEH
[SHEUH LI5S, FHLBVEEEZT SRTEEMENHY 7,

47 BEH—E

ARSANDAPI BHH—EZ R

4312 RLET,

K 4-3API—%&

B4 M= EEANVHY

R_MIPI_Initialize ML r_mipi_api.h
R_MIPI_Open MIPla> 2445 L—>3>, PHY DiEE r_mipi_api.h
R_MIPI_Close MIPI 3 & U VIN D#& T 4LIE r_mipi_api.h
R_MIPI_Setup VINav 7445 L—Y3y r_mipi_api.h
R_MIPI_SetBufferAdr R YAFH/INY T 7 ERE r_mipi_api.h
R_MIPI_InterruptEnable B Y SAAHEFAIERE r_mipi_api.h
R_MIPI_InterruptDisable Y AHREILERTE r_mipi_api.h
R_MIPI_GetInfo * v TF v EHRIF r_mipi_api.h
R_MIPI_CaptureStart v TF vEHRLE r_mipi_api.h
R_MIPI_CaptureStop Fv TF viEL0E r_mipi_api.h
R_MIPI_InterruptHandler MIPI Bl YAH/NY B r_mipi_api.h
R_VIN_InterruptHandler VIN B|YA#H/NY K5 r_mipi_api.h

R_MIPI_CPUVAddrToSysPAddr

WYRAH/INY T 7T KL RAEHNIE

r_mipi_user.h

R_MIPI_Onlnitialize

MIPI BE U VIN DRE UNA B . EYAHNY KSD
T T

r_mipi_user.h

R_MIPI_OnFinalize

MIPIBEUTVINDRRE VNABZE.BYRABNYESD
@Ry T

r_mipi_user.h

RO1AN4481JJ0110 Rev.1.10
May.15.19

RENESAS

Page 13 of 34




RZ/IA2MGT IL—T MIPI Driver

5. BHUIFLUR
5.1 R_MIPI_Initialize

R_MIPI_Initialize

B = ME LR
Ny & r_mipi_api.h
T E voidR_MIPI_Initialize(void (*constinit_func)(uint32_t), constuint32_t

user_num);

5| # [IN] void (* init_func)(uint32_t) ca— LNy BB B
WHEMNZOMES, NULL ZEREL TS
[IN] uint32_t user_num ca— LNy I DB

AgICEHLETEHRELTL LSV
Ve—2fE GL

5% T L

Q) ExBA

ABEBIEIMIPI ESANZPHIELET ., MIPI FSANTIZED 2—ILREZ UNA RO Y AHND R
SOBEFNIBEZTHo>TLREWN=O., KEABOI—ILNNYIBEHATES 2 —ILRE VN R, EIYAHN
VRSDEFUEEITOTL SN, flE LT, 514 R_MIPI Onlnitialize] 21—YE&HE%%E L TEE
LTWLWEITDT. R_MIPIL OnlnitializeZ S Z 121 —HD AT LIZE>-BEEZERZELTLEELY,

AEBTEILUTOREZITVET,

o SIMTERINFI—ANYIEHOEVHL
o FSA/N\ATHERAT SIAMBEHRDIHE
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RZ/IA2MGT IL—T MIPI Driver

52  R_MIPI_Open

R_MIPI_Open

B = MIPla>Z 445 L—>3>, PHY DEE

ANy H r_mipi_api.h

T E e _mipi_error_t R_MIPI _Open(const st _mipi_param_t * const mipi_data);

5 # [IN] const st_mipi_param_t*const : 3 744 L—L 3 T—4
mipi_data NULL [FEE LB TS0
)R —1E MIPI_OK CIEERT
MIPI_STATUS_ERR - RS A NHNERF—4 RAFRIE
MIPI_PARAM_ERR - mipi_data D& E MR IE (F 1= S EE
ket R_MIPI_InitializeBARTRICFF U LAIRETY
@ ERBA

MIPIDF ¥ TF ¥ L—UPEBIRYAAAR., PHY DEREZITVET,
ABEMTIILTOREEFITVNET,

o OAVIA4TL—SaVvT—RDINTA—EAF vy

e MIPI®YZ k97 ty k

o AVAL—R | FOYTLYYTHMYAHDETE

o REFvRIEKE

e PHY O#IHA1E

o FSANARTF—RADT7 Vv TT—F

@ INTA—HFEM
(@) st_mipi_param_t

st_mipi_param_t #&:& AN A VN FUTDOEY TT,

typedef struct
{

uint8_t mipi_lanenum;

uint8_t mipi_vc;

uint8_t mipi_interlace;

uint8_t mipi_laneswap;

uintl6_t mipi_frametop;

uintl6_t mipi_outputrate;

st_mipi_phy timing_t mipi_phy timing;
} st_mipi_param_t;
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RZIA2MT L—T MIPI Driver
& A
AN
uint8_t Rk L— U
mipi_lanenum 1:1L—28E
2:2 L—2iimEnfE
uint8_t REF v RIL
mipi_vc 0~3
BAWGREF vy RILES
uint8_t AHNAHK (T.B.D : IR Ver. TlX MIPI_PROGRESSIVE E%E) (f)

mipi_interlace

MIPI_PROGRESSIVE : 7a4' Ly T
MIPI_INTERLACE : 4 % L—2X

uint8_t
mipi_laneswap

L—>RJy 7 (T.B.D: B Ver.TlX0ERE) (%)
0: L—2RIyTHL
1: L—2RDyTHY

uintl6 t
mipi_frametop

B T4 —ILFES
0x0000~ OxFFFF
AR L—AANEBD Yy TI74—IL KEREIT H-HDIE
FESA VRIS Y FD ID ERTE

uintl6 t
mipi_outputrate

MIPI #53% L— k(MHz) (T.B.D : I8 Ver.Tld 80 ERE) (;¥)
80~1000
MIPI DR L— b ERELET

st_mipi_phy timing_t

mipi_phy_timing

PHY 24 2 U RE
PHY DT—2L—2 009 L—2DRAI VT ERELET
FHHEIE Tst_mipi_phy_timing_t] ZSBZ2EL

[F)] WEDKSA/AVer.TlE. ZNSA—FFERETT, B/NFTA—RIZEWLTIE,

BEBEEEALTIESL,

B 7 « —I)L F&ES (mipi_frametop) (X A 73 A X (mipi_interlace)h’ MIPI_INTERLACE DIH5EDAHEM T,

REF v RIL(Mmipivo) &, WASHOET—EANTENEFrRILEEKLET,

RO1AN4481JJ0110 Rev.1.10
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RZ/IA2MGT IL—T MIPI Driver

(o) st _mipi_phy timing_t

st_mipi_phy_timing_t #B:&&D X VN FLTOEY TS,
typedef struct

{
uintl6é t
uintl6é t
uintl6é t
uintl6é t
uintl6é t
uintl6é t

mipi_ths _prepare;
mipi_ths_settle;
mipi_tclk prepare;
mipi_tclk settle;
mipi_tclk _miss;
mipi_t_init_slave;

} st _mipi_phy timing_t;

Eil] Bz
AN
uint16_t MIPI D-PHY Ttus_PrePARE /N T * — 4

mipi_ths_prepare

0x00~0x3F
T—%4 L—2® LP-00 ###5;6RE(HS-0 DERTE T)DERTE

uintlé_t
mipi_ths_settle

MIPI D-PHY Trths_seTTie /3T A —4
0x00~0x3F

T—AR L—2® Trus_prerare BIAR . HS B BE TR EHMORTE

uintl6 t
mipi_tclk_prepare

MIPI D-PHY Tcik_prepare /N T A —4A
0x00~0x3F

2 8v%9 L—2® LP-00 ##5HEfE (HS-0 DERTE T)DERE

uintl6 t
mipi_tclk_settle

MIPI D-PHY Tcik seTTie /8T A —%4
0x00~0x3F

9 BY Y9 L—>2® Tewk prepare BAIRE . HS BB Z BRI REERIDOKRE

uintlé_t
mipi_tclk_miss

MIPI D-PHY Tcik miss /3T A —4
0x00~0x1F

Clock L—>® Clock RinZ4#&H L. HS-RX ZERN(ZF 5 F TOEFH

uintl6 t
mipi_t_init_slave

MIPI D-PHY Tinr /X5 A —4%
0x0000~ OxFFFF

INIT R 7— F DK
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RZ/IA2MGT IL—T MIPI Driver

53 R_MIPI_Close

R_MIPI_Close
B = MIPI & & U VIN O#& T 4028
Ny r_mipi_api.h
= g e _mipi_error_t R_MIPI_Close(void (* const init_func)(uint32_t), const
uint32_t user_num);
5| # [IN] void (* init_func)(uint32_t) =y I WASIRSR: Sk ()5
WENLENMGE, NULL #HRELTLEEN
[IN] uint32_t user_num cO—ILNY I DB
RRIZEHLETEELT &L
)3 —fE MIPI_OK CIEERT
MIPI_STATUS_ERR - KSANHERT—4 AAFRIE
ket R_MIPI_OpenBi /TR U LAIEETY
@ &RBA

FY TFrEEEZEFELSE. MPIOY I b7y bEFTVET, MIPI FSANTIEED2—ILRA
DUINABREREIYRAHNY RS DRRUEFIT o> TULVEW SO, REHOI—ILA\YIBEBERATE D 2 -
RABAUNAKRE. BIYRAHNY RS OBBRULEEITH>TLEELY,

fil& LT, [5.15R_MIPI_OnFinalize] & 1—HYE&MBAHE L TEMBL TLET DT, R_MIPI_OnFinalize
ESEICTA—HYDUVRTLICESIBREEZEEL TS,

ABEBTEHLUTOREZITVET,

MIPI XU VIN QEIYAHBL DR F #E/MITERTE
VIN D& v TF v {1k

PHY O#EEE LU MIPIOY 7 b9z 7 UtEy
FSAN\NTHERAT IABEZHOMNEE
BIMTEFINF-I— LAY EBOFEVE L
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RZ/IA2MGT IL—T MIPI Driver

5.4  R_MIPI_Setup

R_MIPI_Setup

B = VINavI45L—>3ay

ANy H r_mipi_api.h

T E e _mipi_error_t R_MIPI_Setup(const st vin_setup_t * const vin_setup );

5 # [IN] const st_vin_setup_t * const caAvIq«gL—varr—4
vin_setup NULL (8 LA T &L

)3 —21fE MIPI_OK IEERT
MIPI_STATUS_ERR L RS A NHNERF—4 AHNFE
MIPI_PARAM_ERR . mipi_data M E AT E 7= (L EE s

"% R_MIPI_OpenfA#ETHICFUE LATRETT
Frz. FYvTF Y HEFLPICRBERETVINDEEZT>TLEZE W

@ &8

X TFYEBDVIVELTI)T, AHMAT+—< v b, RARSA R A XEERELET,
ABEHTIEIUTOREZITVET,
e AVITATL—2aVvT—EDINFTA—E2F vy
o VINDZRELIRZHRE
@) INTA—H A
(@) st vin_setup_t

st_vin_setup_t #EEAD A VNNIZUTOEY T,
typedef struct

{

st _vin_preclip_t vin_preclip;
uint8_t vin_inputformat;
uint8_t vin_outputformat;
uint8_t vin_outputendian;
uint8_t vin_interlace;
uintl6é t vin_stride;
uint32_t vin_ycoffset;

e_vin_input_align_t vin_input_align;
e_vin_output_swap_t vin_output_swap;
} st _vin_setup_t;
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RZIA2MT )L—F MIPI Driver
it A
AN
st_vin_preclip_t T )y TTYTHE
vin_preclip FrYIFrERICHTEIVTTIVTERELET
ML Tst_vin_preclip_t] 8B EEE0
uint8_t ARATA—<T v b+

vin_inputformat

VIN_INPUT_YCBCR422_8 : YUY(=YChCr422 8bit)
VIN_INPUT_YCBCR422_8I : UYVY
VIN_INPUT_RAWS : RAW 8bit

uint8_t
vin_outputformat

HhI+—<v b

VIN_OUTPUT_YCBCR422_8 : YUY(=YChCr422 8bit)
VIN_OUTPUT_Y8_ChCr8 : YC 4 &, YCbCr422(Y 8bit, Ch/Cr 8bit)
VIN_OUTPUT_Y8 : YC %8, Y data(8bit)

VIN_OUTPUT_RAWS : RAW 8bit

uint8_t
vin_outputendian

IVTAToRAT

VIN_OUUPUT EN_LITTLE : ) FLIZVF 47>
VIN.OUTPUT EN BIG: EWS I VT4 7Y

uints_t A3 L—RE—F

vin_interlace VIN_INTERLACE_ODD : FH# 74—/ KX ¥ TF ¥ E—F
VIN_INTERLACE_EVEN : 7 1— /L FXx¥ TF ¥ E—F
VIN_INTERLACE_BOTH : F#/B# 71 —IL KXY TFvE—F
VIN_PROGRESSIVE : 7R4Y Ly TXx¥ TF¥E—F

uint16_t AA—=DRESAF

vin_stride HABEBDR bS5 4 K44 X(Pixel BiD)EH/ELET

uint32_t UV T—A2F7KLARF Tty b

vin_ycoffset

0~128 D&%
HAOT7+—< Y b TYCRBEHAZIRE LIZED. UV DEREA 7t v k
7RLRFRELET

e_vin_input_align_t
vin_input_align

YCbCr422 AAT—2T7 54 *2 b+

VIN_Y_UPPER : EfE v k(Y) FHIE v k(CbCr)
VIN_CB_UPPER : kfiEy F(CbCr) FHE v F(Y)

e_vin_output_swap_t
vin_output_swap

HAT—2 /184 FRTy TE—FK

VIN_SWAP_OFF : R 7w 7 L%
VIN. SWAP ON: 27w 7§ 3

RO1AN4481JJ0110 Rev.1.10
May.15.19
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RZ/IA2MGT IL—T MIPI Driver

I T4 T 254 F(vin_outputendian)FNEA B ICH AT IEDI T4 T34 TEEELET,

A A—=T R b5 A F(vin_stride)l&. st vin_preclip_ti&EATIEELEZKETUI Y VELTH A4 X
(vin_preclip_endx - vin_preclip_startx\) LA L DEZRE T HALENHY F£I, LIE=A>T. UTORXEHE =T
FONTAA—DRRFA FEFRELTLEZELY,

vin_stride >= vin_afterclip_size x

Ff-. A A—CX M54 RIFHEAT+—~< v k(vin_outputfiormat)2& Y, UTDE SIS A—2 EHRTE
TEDLENHY FET,

HAT7+r—< v bk 5% T B L (Pixel)
VIN_OUTPUT_YCBCR422_8 64
VIN_OUTPUT_Y8_CbCr8 128
VIN_OUTPUT_Y8 128
VIN_OUTPUT_RAWS8 64

AA—DR LS54 FTHRELEEX. MIPI FSA /D VNIS LR AAREEEZEEAHFET, HW 1
IZ&Y. HATA—7 v A VIN_OUTPUT_RAWS DIZ &L vin_stride & 2 TEI-F=fE%E MIPI K514 /\H
VNIS LR EI~NEZTRAHFT,
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MIPI Driver

(o) st vin_preclip_t

st_vin_preclip_t #EEXD A U /NIZLUTDEY TT,

typedef struct

{

uintl6é_t vin_preclip_starty;
uintlé_t vin_preclip_endy;
uintl6_t vin_preclip_startx;
uintlé_t vin_preclip_endx;

} st _vin_preclip_t;

il £ EA
AN
uint16_t AA—FSA4 U (EEAM)

vin_preclip_starty

0~2046 (R —"1) > {ERAKFIL 0~2044)
EOXRMDEMLGITEEKRLET

uintlé_t
vin_preclip_endy

IVRSAV(EBEAM)
1~2047 (R7r—1) V7 {ERAIE 3~2047)

uintlé_t
vin_preclip_startx

AR —FEYEILOKEAR)
0~2042 T THEH
EOIXBRMDEDEI EILNIEEINET

uintlé_t
vin_preclip_endx

IV FREYEILOKEAM)
5~2047 ETOIHEH

BEEARADSA VB, TVIVIEVTRDSA VBN 2ULERDIBENH D=0,

(vin_preclip_endy - vin_preclip_starty) >= 1

EBTBDEIITE

FLTLEEW, £, BEFLIIKERT—) VT 2ERTHHEI1F.

(vin_preclip_endy - vin_preclip_starty) >=3

EBTBDEIITE

ELTLESEL,

KEFRMDEY CLHKIE. TIUIVvEDTEDEI LLEN 6 LY L KRELBRELBIVLELNH DO,
(vin_preclip_endx - vin_preclip_startx) >=5
iU, D OFHELDHEIICRELTLESL,
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MIPI Driver
0 0 3072
. . vin_preclip_startx vin_preclip_endx
vin_preclip_starty~~— ~-
Pre-clipped field
vin_preclip_{endy.__ -
T [~~~ Pre-clipped
2047 L P
Input Field Tt~ Line Num

Y
Pre-clipped Pixel Num

51 YO )y ELHTITYTDA A—
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RZ/IA2MGT IL—T MIPI Driver

55 R_MIPI_SetBufferAdr

R_MIPI_SetBufferAdr

B = Y AHINY T 7ERE
Ny r_mipi_api.h

e _mipi_error_t R_MIPl_SetBufferAdr(const uint8_t buffer_no, const
uint8_t * const bufferBase);

=]

il

5| # [IN] const uint8_t buffer_no S VINDAEYR—REFS
0: MB1 #}5%E
1: MB2 %§5%E
2: MB3 #i5%E
[IN] const uint8_t * const T ABMET FLADIEE
bufferBase NULL [ZRELBNTLEEN
)3 —21fE MIPI_OK IEERT
MIPI_STATUS_ERR - RS A NHEBR F—A AMFIE
MIPI_PARAM_ERR - mipi_data D& EMFIE (3 1= (3 & E
w%E R_MIPI_OpenfA#ETHICFUH LATRETY
W B9

EESNI=-T—2HKMET7 KL A (bufferBase)Z., VINDAEYAR—ZALTREZAEYLTET, VINIE3
DDAEYR—XLIRZ, MB1, MB2, MB3 ZE&H L TWET, F15IMTHEESNIZATIR—XLD
REAAN, BE25I B THESNEZ7FLRZHRELET,

ERIL—LXXYTFYE-FEEATHBE.FY TF v V—7 2 RIEMBL->MB2 -> MB3 DJEIZT—
ANEMESNET, DU F Y TFYE—REFERT E5E8E. MBIARESINE7 FLAANFT Y TF v
T—AEEMLET,

AEMTEILUTOREZITVET,

o FSANART—RAFIVY
¢ AEYR—RLIRIANT—AEBMET RLRAEHRTE

R0O1AN4481JJ0110 Rev.1.10 Page 24 of 34



RZ/IA2MGT IL—T MIPI Driver

5.6 R_MIPI_InterruptEnable

R_MIPI_InterruptEnable

B = B Y AHEFAIERE

Ny r_mipi_api.h

T E void R_MIPI_InterruptEnable(const st mipi_int_t * const param );
2 % [IN] const st_mipi_int_t * const C B YIAHEERTE

param NULL (FERELHEWNWTLE SN
)5 —21E L

5% 7L

@ &8
B UAABETHEEINERBIZHL. MIPLBEUVIN OEYAAHFTREETONET,
ABEHTIELUTOREBEITLET,
o MIPI & VIN DE|Y AHEF]

@) INTA—R
(@ st _mipi_int_t

st_mipi_int_t #EEAXRD A VNIFLUTDREY T,

typedef struct

{
e_mipi_interrupt_type_t type;
void (* p_mipiCallback) (e_mipi_interrupt_type_t interrupt_flag);
void (* p_vinCallback) (e_mipi_interrupt_type_t interrupt_flag);
uint32_t line_num;

} st _mipi_int_t;

il B

AN

e_mipi_interrupt_type_t | MIPI & & U VIN QO E| Y AHER

type r4.3 3IZEEEH] e_mipi_interrupt_type tNEZET. E|VAAHFAIT HER %

BRELEY

MIPI B Y sA&a—)L/\y o B
MIPI E| Y AHNHEE LI-BIZEVESSNEHMTT

void (* p_mipiCallback)
(e_mipi_interrupt_type_t

interrupt_flag)

NULL (FERELHWNTLCEE

void (* p_vinCallback)
(e_mipi_interrupt_type_t
interrupt_flag)

VIN | Ys5AHa—)L/Ny 2 B
MIPI E| Y ;AAMNHEE LI-BICETEISNSEHTY
NULL (FERELHWNTLEE Y

uint32_t
line_num

AE¥YTAVEIYIAHD T A IEE
0x0000~ 0x07FF
VIN_INT_SCANLINE ' type THEESINZED. BIVAARES AV EHEEL
EXE
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5.7 R_MIPI_InterruptDisable

R_MIPI_InterruptDisable

B = BV AHEIERTE
Ny r_mipi_api.h
T E void R_MIPI_InterruptDisable(void);

5 % TL
VE—2fE Gl

5% 7L

(1) ERBA
MIPI 8 & U VIN DEIYRAHREILERFEZTVEY . o FEBDEITIZE 2 TR_MIPI_InterruptEnable T
HELEMPIEEUVINDEIYRAHI =LY Y ERDEZREI VT LET.
ABEHTIUTOREZITNET,
o MIPIE&UVIN O YAHZEIE
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5.8  R_MIPI_Getlinfo

R_MIPI_GetlInfo

B = v TF v IFHRINGE
Ny r_mipi_api.h
T E e _mipi_error_t R_MIPI _GetInfo(st vin_info _type t * infoType);

L
&

[IN]

)3 —2AE MIPI_OK
MIPI_STATUS_ERR

st_vin_info_type t*infoType

IEERT

S R_MIPI_OpenB#ETRICHFUE LAIEETT

Fo. I TFHERICABERETVHLEHEEREIS—ERYET

XY TFEREMT LR
NULL (FERELHEWNWTLE SN

D FSANABBRT—2 ADRIE

) ERBA

BEDX Y ITF XY T4 —ILFEMYRASA VB, Fv TFyNETLEENGIL—LNYT7(FE
JR=ZALIRAN)E, BESNE=T FLAANELET,

AEHTEIUTOREZITVET,

o FSANNIRT—ERFI VY
o FYTFHEWMERET KL ANEM

@ INTA—ZEEH

(a) st_vin_info_type_t

st_vin_info_type_t #BiEAD A VNIELUTDEY TY,

typedef struct
{

uintl6_t vin_nowcaptureline;

uint8_t vin_nowcapturefield;

uint8_t vin_nowcapturebase;
} st _vin_info_type t;

2 B
AN
uint16_t SAYhHU

vin_nowcaptureline

BEDXF Y TFY74—ILEDS A4 VuE

uint8_t
vin_nowcapturefield

RBEDXFYTF¥I74—ILK
0: FHI«—ILFK
1: 88 714—ILK

uint8_t
vin_nowcapturebase

BEHIL—LnNyT7
0: B¥EIL—LsNy T 7IE MBL
1: B I7L—LsNy T 7I1E MB2
2 BT T L—LsNy T 7L MB3
3 BB IL—LNNY T 7L
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59 R_MIPI_CaptureStart

R_MIPI_CaptureStart

B = * v JF v FRLE

Ny r_mipi_api.h

T E e _mipi_error_t R_MIPl _CaptureStart(const e mipi_capture_mode_t
captureMode) ;

51 #% [IN] const e_mipi_capture_mode t : ¥ FFH¥E—FK

captureMode MIPI_SINGLE_MODE : L > ¥ )Lx¥ TF~
MIPI_CONTINUOUS_MODE : &E#¥ v TF ¥

1y R —iE MIPI_OK IEBRT
MIPI_STATUS_ERR C RSANAPRTF—4 AARIE
= R_MIPI_OpenBi#iET&ICHFUH LAIEETT

F1=. ¥ TF v EMERIBEIIZR_MIPI_SetupBi%k. R_MIPI_SetBufferAdrEE# T&#EX v 7
FrAREERFTLTLES YD

) E%BA
XY TFYE—FZREL. S TFyEEERBLET

AEHTEIUTOREZITVET,

o FSANRAERT—ERFIVY
o XY ITFNE—FHRE
o v TF v EERAA

5.10 R_MIPI_CaptureStop

R_MIPI_CaptureStart

B E Iy IFviELnE
~Nya r_mipi_api.h
e_mipi_error_t R_MIPI_CaptureStop(void);

m}
il

51 % L
)3 —fE MIPI_OK IEERT
MIPI_STATUS_ERR RS A N\REBRT—8 AHFIE
& R_MIPI_CaptureStartBi$i#E1TL. ¥¥ TF v HEFDAEITAEETT
1) &8
Iy ITFrBEEFELLET,

AEHTEIUTOREZITVET,

o FSANRABRT—ER2AFTYY
o v TFrEEELE
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5.11 R_MIPI_InterruptHandler

R_MIPI_InterruptHandler

B = MIPI Bl YRAHNY B
Ny r_mipi_api.h
T E void R_MIPI_InterruptHandler( uint32_t int_sense );

5| %% [IN] uint32_t int_sense CEIYRAAER Ty D/ILNIL
)3 —2fE Tl

5% 7L

) ERBA

ABEHIE MIPIDEIYAHNY ESTT, BIYRAANY FSOEFULEBOF E L TERBLTLS 1514
R_MIPI_OnlInitialize] THRBAHZZIVRAANY FZELTERLTVET,

5.12 R_VIN_InterruptHandler

R_VIN_InterruptHandler

B = VIN E|YA#H/NY KD
~Nya r_mipi_api.h
T T void R_VIN_InterruptHandler( uint32_t int_sense );

3] # [IN] uint32_t int_sense B YAAER T/
Va—fE L

ik T L

(1) EnBA

AL VINDE|YRAHINY RS TT, BIYIRAHNY FSDEBFNEDH & LTERBLTLS 1514
R_MIPI_Onlnitialize] THREHZENYRAAHAND FSELTEHELTVET,
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5.13 R_MIPI_CPUVAddrToSysPAddr

R_MIPI_CPUVAddrToSysPAddr

B! = BRYA#HINY T 7T KL ARIGENE

Ny r_mipi_user.h
g5 = uint32_t R_MIPI_CPUVAddrToSysPAddr(uint32_t vaddr);
CIE [IN] uint32_t vaddr RETF7KLR
yR—1lE uint32_t B E#H BT FLR
e 7wl

1 =i

ABEHIIRET7 FLAZYWET7 FLRIZE#RLZET ., R_MIPI_SetBufferAdrBISIRDMNIET, A EYR—X
LURAAT RLREZRETHEIZ. ABEFEHALAFUHEINET,
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5.14 R_MIPI_Onlnitialize

R_MIPI_Onlnitialize

B = MIPI 8 XU VIN DR R 231 R, BIYRAHNY ESDEBEHFET T

ANy H r_mipi_user.h
g5 = void R_MIPI_Onlnitialize (const uint32_t user_num);
5l #% [IN] const uint32_t user_num CA—HIRSA—4

Va—2fE L

5% 7L

) ERBA

MPIEETVINDES 2—ILRR VNS BIROE|YAHNY FSEFLEOHE LT, EiELTLHEH
TY, BREIZHELT, A —FREBICEL-OEBEAZEREL TS,

AEAHBTIILTOREZITVNET,

e MPIBBEUVINDRE /A fERR
o E|YSAHNL KS SR
o E|YAHBRLERTE

5.15 R_MIPI_OnFinalize

R_MIPI_OnFinalize

B = MIPI XU VIN DRZ VNS RTE. BIYRAHNY ESDEBRY T

~Nya r_mipi_user.h
T T void R_MIPI_OnFinalize( const uint32_t user_num );
51 #% [IN] const uint32_t user_num CA—HPINTA—4H

Va—2fE L

5% T L

(1) &REA

MPIEEUTVINDED 2—ILRRA VN BREPLE|YAHNY FSHEBRVEOFHE LT, EiEL TLHEH
TY, BREICHRLT, A —YEBEICELEAEZEZELTLE S,

ABEMTIILUTOMREEFITVNET,

e MIPIBEUVINDRAR VINAEBTE
o EYRAHNY RSEK
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6. FIA4/1\DA VR—bAE

6.1 e? studio
Smart Configurator Y —JLZEFAL T e2studio D TAT Y MIRSA1NEAS UiRk— I 2 5EDFEMIC
DULVTIE. RZ/A2M Smart Configurator T—H—7# 4 F : e2 studio R20AN0583JJ S L T 2Ly,

6.2  e?studio U THERSNI=TOD Y FDIFE

0LV 2avTIRH. Fo4Nn\E27820x) MIAUR— b BHEICODVTHBALET,
—RREIIC, EDIDEIZE 2 D2DRTYTHHYET,

1) APy MIRBEBEHY—XY)—ADGRIZFSA/1\230E—LET,

2) FIANEIE—LEBA~NDY VI Za2 4 FICEBMLETS,
HICHBLZERSAN\DHZHE BIZIE r_cbuffer 2 &) | B#ICA ViR— T 2REBEAHYFET,
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7. BEFXa1 AV

A—H—XXT=_aFIL:/\N—FHz7F
RZIA2M H)V—T A—HF—X<7=a7F7IL N— KO T7#H
(BFRZILRYR TLY FOZHRKR—LR=SHAHAFLTLESLY, )

RTX921053C00000BE (RZ/A2M CPU R— K) A —H—XI =217/l
(RFMZELARAHYR TLY bOZYRAR—LR=UN AFLTLEEL, )

RTK79210XXB0O000OBE (RZ/A2M SUB R— F) 1—H#—X3 =27/
(RIMENLRHYR TLY bAZYRAR—LR=DUMOAFLTIEELY, )

Arm Architecture Reference Manual ARMv7-A and ARMv7-R edition Issue C
(REFHZE A AR—LR—UNS5AFLTLEELY, )

Arm Cortex™-A9 Technical Reference Manual Revision: r4pl
(&FhRE A R—LR—=U M AFLTLZELY, )

Arm Generic Interrupt Controller Architecture Specification - Architecture version2.0
(B#FThRZE A R—LR—=UMB AFLTLZELY, )

Arm CoreLink™ Level 2 Cache Controller L2C-310 Technical Reference Manual Revision: r3p3
(B#FThRZE A R—LR—=U M AFLTLZELY, )

FOZANTYITT—b/"TH9ZHIL=Z21—2R
(RFDERZILARHYR TLY FAOZHRAKR—LR—UHABAFLTLESELY, )

A—H—Xv=a7I: HERRE
HERERTEE e2studio DA—HF—XIZaFIIIE IR YR ILY FAZHRKR—LR—UHBHAFL
TLEEL,
(BRERZFILARAYR TLY FOZGRKR—LR—=—UMBAFLTLESLY, )
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